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(54) PHASED ARRAY ANTENNA DEVICE AND RADAR DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a device small and inexpensive. 
SOLUTION: A plurality of antenna parts 2 are arranged, and a slave 
oscillator 5 is respectively subjected to signal connection with each of 
the antenna parts 2. The respective slave oscillators 5 are combined in 
one direction by one direction signal injection paths 7 in accordance with 
the arrangement of the antenna parts 2. The first slave oscillator 5K1 of 
the arrangement of the one direction combination is provided with a 
master oscillator 6. When the master oscillator 6 injects a master signal 
to the slave oscillator 5K1. an injection synchronization phenomenon 
takes place in the respective slave oscillators 5 to bring about phase 
differences in oscillation operation among the respective slave 
oscillators 5. Beams caused by the antenna operation of the respective 
antenna parts 2 are subjected to frequency modulation by the injection 
synchronization phenomenon in such a manner that a master signal 
controlling means 8 periodically changes master signals. Also, phase 
differences change due to the oscillation operation among the 
respective slave oscillators 5 to make the directions of beams variable. 
Accordingly, a large and expensive phase shifter is not needed any more. 
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fc. c(Dmm^i^-DX. iif*t0cfc9^^+i^3*^tt5 20 
■ox•^7s^-m^(ommL^nmm\^mt^^^tm 

X\ \i-L(D^^^n^t't^CtifX^. t^-D. e- 

[0 0 5 2] ±ieo<}: 9 ctom 1 mmmmmxit. 
:^x\ i^m^^ms^3Wf^s<xmtsctf)'ib. y 

iitocii:*^?., 7x-XK7P-7>x-^ggi©ffl^ 

[0 0 5 3] ig::lo. ±iev7.^-^ti^6(i:7>x:^g|5 

01 {CiTstcfcatc. vx^f-f8«§§6®ai;'34^-htcT 
>x:^g|52 (2Ko ) ^m^Wm.t ^^^^^t. 

x^-fSfit§6^c<i^^tig!^nfc7yx:^a52 (2 

Ko ) ti. BrjtB7y-r-tgP2®E?iJ<D$feS{cE^JBBH$ 

P)7y-r-tg|52 (2Ko ) {cmtiZt\^m^^m^^^ 

fWm5 (5K. ) tC}iA-r5fc46«0-73lPl#^aA 40 
jiSS 7 P) n 5 ii i: 5 o 

[0 0 5 4] sfc, ±iBm 1 %immmxi<t. 
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[0 0 5 5] i:iT{c. w.2wmmm^mm-t^o ^ 

fc. c:©^2^S£mSfi3J<DiJi^(ct3i^T. tijiamiUfiS 

[00 5 6] c(D^2 ^immmmMW, \ ^immm 
[0 0 5 7] c<D^2%m.^mmx\i.. ±f2v 

04 (a) (CS^-r^^©a*SiSlgCf cWffi^t, S«B 

m^mtt^^mLVm (t) ^^^onMi^^iifflfi^ 

t)feS(/^^««T'£.oT^{b-r5SlSlgCFs (t) (Dfm 

mm^ti^^^^hx^^m^tr^^. 
[0 0 5 8] c<Dm2mmBwmxii. ±te-7x^-fi 
^(o±Kfmmm^<onmLm\: (fs (t) ) tcs-cj 

±sBJi&lgt^Pffl«#<Oii«^{b (Fm (t) ) tea 

c(DW.zmimmmxit. h4 (a) ic^^n^j;^ 

fB^*fflffi^®^JSSt^fki|iAFs{cit'^T. 1g@{C/jN 

^<ffi]xTi/^^c7)T\ ±fBSzE^|gi^iafflfi^{cSBLfc 

[0 0 5 9] c<Dm2mimmmiciin\<i. ±.tm^m 

LXf^^-^7s^-mn^{'^K>mrcib(Dmmm7^tc(D 
x\ ±mmTi&^^mmmmc^-DX\^~i.(Dm'i&mmm 

[0 0 6 0] c<Dciit^^s ccDmzmmBmmxii. 

mtomm^'^^t^ctic^^x. e-^^stcAt 

mmt^Ctti^Xt^o S/c. tf-A^Sc7)t«c^;&pI^ 
Lfcl^ii^{c(is ±fB^Sfflfi^«^«StiSg{l:itSAFs 

mmmm<Dm^^m^^!ii:ic^-^x. \£-L.(Dmm^ 
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[00 6 1] &rfic. msmmmmm^mmir^o 
[006 2] iKoms ^mBmmmim^nmmmm t 

mmscom^mmf^i ^m5 (t) ^^^^■rJ;9^c^^^: lo 

mmmmmmm t mmxh^o 
[0 0 6 3] ccD^3iissm^j-e«. ±tBv 
7. -H^Wffl^S 8 i i, -^lg|§ 6 cD^fitt 
ftW®{i:<i:-pT. vx^-«#(i. S*^KS(fc<D® 

^i:. iiwe^tc^fb-r^jSKiSfFm (t) ^n-omm. 

[0064] $ fc. X u-ymmm^m 9 commmi'^ 
iCctoT. ^xi^-^^siisosiiijaj^iSfs, (i. ± 

fE-7X^-M#®S*SjSISfci:|Bli;SSiSf c^&^J^L^ 20 
l^»^ilitiAFinJ;»3fe:^frv>^{k'liAFsT\ Mo. ^• 

§x u-y^mm 5 F^o^tgsiftwfiitfflM A 0 
[0 0 6 5] ccoms^mmmmxii. ±ic±tExu- 

:7l81Sgg5©glS(iSi8^Sfs, cDg{k (Fs (t) ) fcS 30 
teSiSS^i^fflft^fD^ftlS^ft (Fm (t) ) {cficJ 

t^^sHiSSj^Sfiami. 05 (a) , (b) {c^$n^ 
5i:i:*<T-tSo 40 

[0 0 6 6] com 3 HSgJg Wci:n(f. vx^—g 

^JSiT't. *fc, =&xu-:r^«§g5<oiMjs^Scfsi 
[0 0 6 7] $fc. ccomsmmmmmxHt. vx^f- 



002-2 99943 

16 

[0 0 6 8] WTtc. ^4^J}gm<5>J*SiH^-r^<, % 

[0 0 6 9] z.(D^A%mmm^^^\^^x^miiii!Lt 

tu8Bm2Vm3(D^SSJgSfi^J{i:5"sLfc<fc3{i:. "^x 

^-mm:im^^mL f co^mt^p^^ < t tsisigt^ 
5o 'tn\:x^<Dmmmmrmmmmtmm.X'&^. 

[0 0 7 0] of 0. il©m4||SgJgS^JT{±> Xl^- 

9 (i#x p-y|gfig§ 5 oiasiSiS f 
s. ^'>=&<i:*>±fBvx^f-<l^(DajS^IS(^iifflfi^© 

#x 5(D^m^mL f o^ww^fbtc j: 
{b (Fm (t) ) t^7.\^-ywmms<D^mnm.WLi 
-m^<Dmmm^mmmicj;:-^x^x \y-r^mm s 

[0 0 7 1] *i!t:«^0iJ%^-ri:. mtf. TXi5f-M 
#WSii#®8©SJffli»if^^e:<fcoT. vx^f-ffi^*^ 0 
6 (a) iC^ti^olc. m^mi^WLfcCOm^t. MiS. 

ma (t) (D^mm^mmmt. m^ms it} (d 

^ Sffl «^ t L T file S fi ^ i: o T I ^ 5 ^-^ {c 

X. ^7.u-y^mi§5(Dmmm^f.> me 

(b) iCTntX^K. S^Ji&Sf c^S¥i:LT±IB 
vXi5f-fl^©JiffiiJ^sira{i^OiaiSI!(^{bFm 

(t) lam-^-^-^x^it-^-^^o 

[0 0 7 2] ^(D^-^iai. ±IBVX:5r-ffl#(DiiiSiS 
^f-«^<D^SfflM^KJ:^T. 06 (c) fcS^fJ;^ 

ic. e-A*^^g$n. $^{c. ±f3xu-y'^istg5 
©ga^iSISfs, cDJiScS{^fb{cJ;oT±iBvx^?-M 

[0 0 7 3] Sfc. VX^-«^Mffll¥S8<D 
^JSiHftmcJ;oT, vX^f-M^AV 07 (a) tC^-T 

jc^fc. s^mm.fc(om^t. m^m^ (t) 
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oT. 07 (b) ic^.-r^oic. m^mis.^ fc^mm 
mt¥m (t) icmg-m-^^Tcmm^^itt. !i<Dm 

s (t) (j>mttfi^^ijsLLxmnmM.itx^^x. 

mmmmmcii^x^-Ktf^mmMmu ttz. ±te 
7.\y--/nmm5commmwLfs, (D±m(Dmt (fs 

(t) ) {c<toT. 0 7 (c) ic^-ri^tii, 

f,i O/^fiUO^fb (Fm (t) ) fCcfc^T±iHvx^- 

[0 0 7 5] !i<Dm4nmmmmic^tns. ±m^mm 
a^-^T^x 5 oisiijizg^i&fs. ^'>^< 

[0 0 7 6] OTtC. ^SUSSE^flJlJ^^SJH^-r^o ^ 

4b\ c(om5mmmmm(DmBMicisi^x. tfm^mmm 

(Dmmmmir^v^t^o 30 
[007 7] c(Dm5 mmmmmcjsi^xnmms c t 
tt, ^Tyy'i-^z^m^o^ryT'i-ic^^xm^Lrc 
ntx^^o ttiL:in<Dmmimi^mm^mm t mm 

[0 0 7 8] mm<D7yf-i-ic^ omi^^n^ryv-i- 

Km-rmxii. ^ryj^i-^zii.. ^n^n. mm<D7 
yy-i-i 5-h'^7y7-i-U2<Dmm\k^t.^^-:>xmmm. 

7 yx-f a? 2 <DWk<D7yy-i- 1 5 (i^ta^DX P-^fg 40 

mM5\zmm\zm^w^^i^.x\^^^o ^.(D^or^mis. 

[0 0 7 9] $fc> 08 (b) K7r<tmX{X. ^7yT 

7y7-i-) 1 ^imnwm.^nx%mm^w^^nx\i-^ 

^^f7y7"f7V-tlS.\^X\^^^o Z.(OiioK. ^7 
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^y7yy'i-7U-(D7y7-i- 1 6%±tBe-A^$fc 

[0 0 8 0] ±ie(DJ;3{c. #7yT-fa5 2*-9-y7y 

r-f7U-tJ;0«^-r«J:i;{c<J;oT. 

'14*. ±IE-9-:/7yx-^7U-©7y'r-^l 6<DE5IJ;^ 

[0 0 8 1] rs^. ±f27>'x-M 6*^fi?l|;^{f A/2/^ 

>y^S(D7yx-^«ig*«ix_TI.^§Ji^fC{i. ±tm'0 

^■oX\<^^7yT-r\ Qfii(Dmmif X / 2 (Afie-A 
OiSS) trs.^^o<<^. ±.tmw.<D7y7-±\ 

[0 0 8 2] ^e.tc. 08 (c) {C^1-0tjTii. #7y 
x:^gP2^±, ±iB08 (b) ^c:^•r•9■:/7^'■r:^7^- 
<r>7y7-i- 1 6 i:l^1i{tjiic07>x-f l 7*^BE5»JBBfi 
^nTV>§A\ ±120 8 (b) {C7i^-r7yx-^-g|5 2 i:S 

55:5;: ±Mm.<D7yi-i- \ Tb^xv-yw&m 

s\zmm\^m^w^•&nx\^^^ctxh^^ iioi;^ 
5:^^{ct>. ±1508 (b) \zm-7y7"f^ztnn 

{C. l£-A(D^tlS]tt*-9-:?"7y7^-^7b-©i2?ij73[Blt 

y^--f\c-t^ctt)'^x^^t\^^o^^^^'^^^i^-h'^ 

[0 0 8 3] ^^b\ ?iiS(D7yx:^{cj;t)«fi)c*n^7 
y7'i-^2(Dmmii±mm8 (a) ~ (c) Km-7y 
7-rW'2<DBm\m-&-^n^^<f^xim<.^ m^r^^m 
^m<on^^<oxh^o 

[0 0 8 4] ^coy^5wmm.mi^iin\.i. ^7yf-i- 

^2^mm.(D7yf-i-lcJ;:-:>xm^t^!lticj;:^X. 

n% 7 y'ri-comcn-r^ x u~zr^m^ s <owl 
Wkmmt^^tiS^X^^±.\z^ 7yy-i-%m^%ih 
§ c T' 1 5 ^ V ^ 3 t 5 ii i: T' 1 5 „ 
[0 0 8 5] t^TfC. ^6l|j5gJg^0lJ*iiW-r'5o CO 

xv7v-7y7-i-^m. 1 *«i^/ci^^<"gao-eij* 
[0 0 8 6] c(DW.Qwmmm^c7r<t\y-'^^m\.t^ 

MCW (Frequency Modulated Continuous Wave) 
¥^WX^<0. 09 (a) (C^-rcfcdi&li^^M^TV^ 
So 09 (a) tc^f U-^SB2 0{4. ±12 

^ 1 -^SOjlSISmPOMnA^ 1 OtC^Lfc^x-X 
K7b-7yx-^gM 1 *3MMffl(D7yr:f-gHi: LT 

wr?.i:«tc. ^mm(07y7-i-^m2 1 i:. ^+^^y 

^352 2 i:. n-/^x:7-i*;i/^- (lpf) 2 3i:. D 
S P (Digital Signal Processor) a- <y h 2 4 

Lxmf&^nxx^-^^o 

[0 0 8 7] :&t5. 09 (a) T'{±, ±l27x-XK7 
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CO 0 8 8] iKofHemmmmmvit. ±m^mm(07 
Ti-^m.^^^mm<D7y7-i-^m.2 \ tLxum\.x 

j;V^fe®TfeSo CCT-fi. =t<D^mm<D7y7-i-^m. 10 
2 1 ©PffllttB^ti^Bg-rSo 

[0 0 8 9] c<Dm^nmmm\^7Frr\y-'^mm2o 
X'M. IB-? ^-XY7\y~7y7"rmm\^t^^i/y 

^mmi^'f\Lx%^z^yfm2 2izmnmm.znx 

V7U-7yf-i-mm. 1 ©VX^^-|g^gtl6*^5./ii:^I^ 

6^/rUn;^e.n5o ±fB5+>'yi'*a52 2{c 20 
{±. ±m^mm(07yTi-&m.2 ix^mLtc^mm^ 

[0 0 9 0] ±m^^i/yif^2 2li. ±ie7i-7:F 

7u-7y'ri-mmit^^tuz.^ntzm9 (b) (omm 
a^c^st^orJimmm^t. ^mm<D7y7-i-mm2 1 
*^e)»p^&nfc09 (b) ©fis*SjS tc^-r J: a ^S€fs 
^t^s^^^ixy^x. 09 (c) {c^^■rJ;^%^i^^^t 

2 2*^P.a;^;?nfc{i^{iL P F 2 3^:n-LTD S pa 
:i-y h 2 4fcAn^e>n. S Fa->y h 2 4^^^5V^ 30 

0*>&^-y-y h*T*<^)Sg8tR-^, l/-^''aH2 OfcM 

[00 9 1] m^ii. ±$iy i.-XV7U-7y-T±^ 
m 1 i}->^mmnrc\i-L.i)\ mmRm£imnrz&.m. 
ic^^in-yy hicmvx^M-r^t. ^(OK^y^-h 
li. ±iBtr-A7bW$nT*^p.2R/c#^SiiLrc 
iittc. ±ii^mm(D7yi-i-mm2 iT-sM^n^c 

[0 0 9 2] ±m^mm<D7yy'i-mm2 1 T'§««n 40 

2 2*^5)05:^1 $n5±IE^+ -»i^m©ft^{i. 09 

(c) (c^^-r J: d*t:-hf3^B 1. B2^m^m^ 

[0 0 9 3] ±f2DS Pa:ry h2 4«±S5l^-h^^ 

Bl. B2^f)JfflLT. ±IS^-^gfi2 0A^6±IS^ 
-Vy h {CMS * T'(DSgil R -^^ U-^'^SS 2 0 icMt 
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as 5 6 Ktif oTSffi-r 5 c -So 

[009 4] 
[|S5] 

H. C-to 

4 • fFM • AFm 

[0 0 9 5] 
[SC6] 



[0 0 9 6] :&4b\ issetc^^n-SctiT^© 

jijg-e^t)> fab {i±iBe-hm#B i(Dtr-^^fiifa 

i:±IBif- hM^B 2 <De-^7ffl f bi:«ADlEffi^ 2 
tJo/-cffl ( (fa+fb) /2) ?rgLT*30. l/f™ 

t). ±fBi£-h«^B icDtr-^ffifa*^e.±tBe-h 

ffi^B 20t!-^ffif b^Sb?|V>fcM5^ffi^2TfJo 
fcffi ( (f a-f b) /2) >g:gU fdilf-AtDS* 

mm:m.\.x\<^-^. 

[0 0 9 7] ±iB©<k^{c. u-^as2oti. ^-y* 

'y h ^ xcrym. R ^-y" >y h (^tSJ^^ftiiS V 
[0098] C(?)m6 HjlJ^^^itC cfc ntf . ±IB^ 1 - 

K7L/-7yx-f 1 ^'^mm(n>7yf"f^m.}L\.x 

$gfflLTl/-^gg2 0*SfiScLfc<Dl:\ suaiL/cJ:^ 
tc. ■7x-XF7P-7>x-^ggl(D/J>§JfL fg37. 
h{k{cf#oT, b-^^g«2 OO/jN^fL M3XF<b* 

{Sji$-&5i:f:*^Riegr'fe5o Wk<T^-y:L-XY7V~ 

w, 6 mmmmmic^t u-^sa 2 0 ±fB©iin < , 
mmcDmrnrntLxi^mmffiici^m-r^ n tA^pitgi:^ 

U-^SS2 0(0ffl^^SA;^-rs<:i:*^T't-5iii: 

[0 0 9 9] mimmBmm^wmt^. mi 
{c^-r u-iSfgfi 2 0 tt, ±fBm 1 5 o^figj^^fi^j 

©<Bjn3b> 1 o{i:^Lfc7x-XK7 ^-7>'-r-f SB 1 
A^jM{iffl®7>'x-^-SSi:LTSlte.nSi:Jt{c^ ca^ 

3Hifflo7 yy-i-mm t mm(om^^m^rcy jL-x k 

7 1^-7 yx-fgs 1 ti^^mm<D7 yy-r^m. t vxm 
if^nxiso. ±tmmm(07y'ri-mmt'^mtn 
^mm\£-L.rcifxrji<^ ±m^mm(D7yy'i-mm(D 

LTi/^So fi^s ±IB7x-XK7L/-7>-r-fgai 

<ommmm^mmmmmx'm^rc<DX\ cnxn. ^ 
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CO 1 0 0] cominmBmmxHt, mi oic^-r<t 

n'enm^t^^^yy-^'^2 2i}mf^nxi^^o t 
(07 yy-i-^ 2 (om^xtimcomwM^ 1 0 ^c'Amm^ 

2 ' (ommamHc^mm^m^mm 2 7 lt 10 
tn^n. nitt^mmmco7yy'i-^2(Dmmm^ 

t. §:m(D7yTi-^2' TM^nftSfifi^i:*^ 

hux^n. ^^^iyy'^^2 2ii. ^txibmmmmi^ 
mmm^^i^y'iftm^^m^ri^^o 

[0101] ±tB#^4^i^y^*g|52 2(i±tji©M^^^ 
352 8tCgi!^nTfcD> #5^>'>ya52 2T'f^?)n 

?.o ^«fi^^^gp2 8{±, ^n^na^^ntci^z/y 

^W^?P){C-a-^L. L P F 2 S PH.- 20 

•y h2 4{Ctli;/:-r^„ C(ODS Pa->y h2 ± 
iB^6||]i}g^0iJi;|Hl«{c, ^i6^i6P.ti/-cM^J!ia^ 

[0 10 2] ^(of^imimmmxit. d s pa-'y k 
fflo^ryrf-SMicoTx^-fl^SiJSii^lss^xp 30 

[0 10 3] ilCD^TglSgmWCcktKf. 3Mmtr-A 
CO 1 0 4] J-^^Ttc. ^8^/Jtim(5<J^SiH.g-rSo * 

CO 1 0 5] ^(D'^^wmmmx\t. wmii^m^ 
ysmcnoy j:-x\'7i^-7yy'i-mm<D-mt. ^ 

d 8llfiEJ^ffi0lJ{CS^-r 7 x-X FT b-T yf-r^ 

8 mmmmmicTsity x-x V7 u-t yi^tmrn 

S*§!|tgS[W*Ci;(±. 0 1 nc^^n^i^S:^ 
:lF2/yya52 2 i:-9--4^iU-^-3 0tai«m^mO 50 
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ttlLg|53 l*We>nTV>5iIi:T'^5o 01 1 

T-ti, y x-XY7\y-7y7-i•mm.\<D•r7.^-m^ 

CO 1 0 6] ±fB-»^-4^aU'-^'-3 0{±. #7yxi- 
^SttJlBLgps Hi. ±tB+>--+aIx-^r-3 0J;!3t> 

X u-ymmm 5 (vx ^-^stg e ) wcoM^jiss 1 
bgi53 1 {i. MfBM^iiss 1 0 t-y5\timw&.xm^7 

CO 1 0 7] ±|B^-9—+a 1^-^-3 OfCti, 

-i^-{cm-rs5^-»'ya52 2*w^i^^n 

n. 3:*js-r5±iB3MM^^mDmLgi53 ncjififi^m 

CO 1 0 8] ncDmsnmmmmxHi. ±tB#-9— 

T.i'-mmm) i)'^7yf-i-sii2icmmmm}^mm^ 
ti. Mo. 7y7-i-^2X'^m-&tirc^mmmt. ±ib 

rj:?>m'&(0liitiUX'$>^^^-yy^U2 2K\^lfXliit] 

CO 1 0 9] ±fB^s4^>'>^gi5 2 2{ca. ^n^n. 

n§t«(c. ±IBjMMfi^S5DaiLg|53 lfcj;D^tii$ 

tircmmmmj'^mmm^mmm^z e^ftLxim^i^n 

5o ^np.^=+~>y^^gi52 2«. ±tB/ip^?.n/csm 
imtmrnm^^^^iyy-ifLx. «3i©ffi^-&fi!ta5 2 

8{cm;tcrSo ^LT. HulBm7^S(6}gS0iJi:[Bl«{c, 

M^^^a5 2 8tCj;t). ^n?.^54^i^>'^'*a52 2(D5 
4^>^>'^'WA^^fi!ctnT. LPF 2 3^/rLTDS P 

a->y h2 4(ci±s:'3$nT. ^-fyh^xcomm 
CO 1 10] z.<r>'mzwmmmi^i.xv\t. ^mh^m 

^ 10(D7i-XK7b-7i^x-^SH 1 tCJcoTff 3 

07yx:^gM^ loKtt^fcltT^tfCt^^O. U 
-^mm.2 0<Dj;»9-H®/jNS{k^@^ci:A^-et5„ 
CO 1 1 1] *i3, ii(D%^{i±IB^IIJ)£Jg^,0y(cll^ 

7i.\t. }LW^%mmmvi7r.\.rzy x-x Y7v-7y 
±fBvx^-{i^(D»*sjsi&fc{i. mtamm. 

CO 1 1 2] 
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[0 113] ii(Dmmc^^±m-^7.'Si-m^<ommffi lo 

CO 1 1 4] ^(DiiolC. L<Dfm(Dyx.—XV7\y- 

(05I^%fepItli:%§iii:A^5. 7x-XK7b-7> 20 

[0 115] j:<7)ci;A^5, c:(O^0^{c*5V>Tit$?SW% 
^SBtcfeoTti. ±fe7i-XK7b-7yx:^SH 

fiHbT. 7x-XF7U'-7^x-^gS^mKLfcU' 
Co 1 16] VX^-d^SiJM^gtDSiJffllgjftlCc};^ 30 

i: fig t T (/> i, 7 X - X F 7 U-7 y-r f-SatC 35 o T 

mmc J: o T e-A^s^g-sijffli-r 5 ii t ti^^m t * 

[0 1 17] ■^7.^-m^um^mmmmmz^^ 

mm^^mmm^tt'^^^x.xwL^m^tiisLL. ^rc. 
x\y~-:rmMm^m<Dummmc^-ox. ^xi^-y 

itmii>:)^±ti^mt«Mx\ flo. ±mmt&m.mmm 

x-XK7U-7yx-f gates oTti. ±fSvX^- 

fi#©^iS^is^iSfflm^icj;oTe-A(ojij«^si^ii^ 
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a<^±IB^S»^fkfc cfc oT if-A^fi^*j®-r S a t 

*^nr^i:^5o ccy^tij^^. imrnm^. ±iee-A 
[0 1 18] s/c. vx^-m^fc^sfflfi^*^#sn 

TV>^V><DT% lf-A<DJi^SC^p{i:±fH*Sffl{S^{C 

ii ©7 x-X F7 U-7 >x:^Sa^lS« bfc b-^^S 
BT'ti. ■(i^5!ia<D«*i{k%R)5ih-r S c t t^X^ §o 

[0 1 19] ■^x^-mmym^moymmmmcj;:^ 
ti.mi&mmmmm^tii^'^^Lxi^^m^t& 

m^(Dm1&mMim^|ot.:k^\>^$^it^x\ ao. ±fs 

^< tt^SnTV>§^^i:^LT</^§7x-XF7U 
-7>x:Mia{cfeoT{i. ±fexb-rf8jgt5CDglS) 
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